


Draft Environmental Impact Statement Volume 1 

Interstate 93 Improvements 
Salem to Manchester 
IM-IR-93-1(174)0, 10418-C 

Salem to Manchester, 
New Hampshire 

Prepared for 	New Hampshire Department of Transportation and 

Federal Highway Administration 

ENFO 

O 

N
O

 

E
RI

HSPMAHW 

ROPSN 

T
A

T 
I 

RTF A 

ETAT
S 

H
E

 
T

 

NE

MT
R

A
P

E
 

T 

D
 

Prepared by /Vanasse Hangen Brustlin, Inc. 

Bedford, NH 

September, 2002 







Vanasse Hangen Brustlin, Inc. 

Table of Contents 

Volume 1 – Text 

Executive Summary......................................................................................................................ES-1


A. Project Description and Need ...........................................................................................ES-1

B. Project History...................................................................................................................ES-3

C. Alternatives Evaluated ......................................................................................................ES-5

D. Summary of Beneficial and Adverse Impacts ...................................................................ES-6

E. Issues and Areas of Controversy ......................................................................................ES-8

F. Other Governmental Actions.............................................................................................ES-9

G. Major Unresolved Issues...................................................................................................ES-9

H. Federal and State Actions Required for the Implementation of Proposed Action .............ES-9


1.0 Introduction .............................................................................................................................. 1-1


1.1 General Overview ............................................................................................................... 1-1

1.2 Project History and Status................................................................................................... 1-2

1.3 General Description of Project Area.................................................................................... 1-3


1.3.1 Study Area ....................................................................................................... 1-3


1.3.2 Existing Roadway System................................................................................ 1-5

1.4 Purpose and Need for the Project....................................................................................... 1-8


1.4.1 Purpose............................................................................................................ 1-8


1.4.2 Need................................................................................................................. 1-8


2.0 Alternatives .............................................................................................................................. 2-1


2.1 Introduction ......................................................................................................................... 2-1

2.2 Project Scoping ................................................................................................................... 2-1

2.3 Alternatives Considered ...................................................................................................... 2-2


2.3.1 No-Build ........................................................................................................... 2-2


2.3.2 Transportation Systems Management ............................................................. 2-3

2.3.2.1 Interchange Geometry Improvements........................................... 2-3

2.3.2.2 Ramp Metering.............................................................................. 2-5

2.3.2.3 Shoulder Lane Use ....................................................................... 2-8

2.3.2.4 Intelligent Transportation Systems (ITS)..................................... 2-11

2.3.2.4.1 ITS Initiatives in New Hampshire ................................................ 2-12

2.3.2.4.2 ITS Opportunities for I-93 in Southern New Hampshire .............. 2-16

2.3.2.5 Summary and Conclusions ......................................................... 2-20


NHBed\Projects\5088500\Docs\Reports\


Draft EIS\DEIS I-93 NH 0902.doc i Contents 




Vanasse Hangen Brustlin, Inc. 

2.3.3 Highway Widening and Interchange Improvements....................................... 2-22

2.3.3.1 Description of Highway Build Alternatives................................... 2-23

2.3.3.2 Description of Highway Segments .............................................. 2-25

2.3.3.3 Build Alternatives with Interchange Options................................ 2-26

2.3.3.4 Corridor Bike Path....................................................................... 2-46

2.3.3.5 Summary and Conclusions ......................................................... 2-48


2.3.4 Transportation Demand Management ........................................................... 2-52

2.3.4.1 Employer-Based Measures......................................................... 2-53

2.3.4.2 Congestion Pricing ...................................................................... 2-55

2.3.4.3 Intelligent Transportation Systems (ITS)..................................... 2-58

2.3.4.4 Summary and Conclusions ......................................................... 2-59


2.3.5 Mode Alternatives .......................................................................................... 2-59

2.3.5.1 High Occupancy Vehicle (HOV) Lanes ....................................... 2-60

2.3.5.2 Passenger Rail Service............................................................... 2-61

2.3.5.3 Bus Service ................................................................................. 2-67

2.3.5.4 I-93 Park and Ride Facilities ....................................................... 2-71

2.3.5.5 Ridership Projections .................................................................. 2-76

2.3.5.6 Summary and Conclusions ......................................................... 2-86


2.4 Initial Screening of Alternatives......................................................................................... 2-86


2.4.1 Resource Agency Meetings ........................................................................... 2-87


2.4.2 Public Officials and Public Informational Meetings ........................................ 2-89


2.4.3 Environmental Constraints ............................................................................. 2-90


2.4.4 Initial Screening Traffic and Highway Operational Considerations ................ 2-94


2.4.5 Conclusions from Initial Screening................................................................. 2-97

2.5 Identification of a Reasonable Range of Alternatives ..................................................... 2-100

2.6 Comparison of Alternatives ............................................................................................. 2-101


2.6.1 Environmental Consequences ..................................................................... 2-101

2.7 Proposed Action.............................................................................................................. 2-103


2.7.1 Description of Preferred Alternative ............................................................. 2-103


2.7.2 Impacts of Preferred Alternative................................................................... 2-106

2.8 Project Costs................................................................................................................... 2-108


3.0 Affected Environment ............................................................................................................... 3-1


3.1 Introduction ......................................................................................................................... 3-1

3.2 Transportation ..................................................................................................................... 3-1


3.2.1 Traffic Data Collection...................................................................................... 3-1

3.2.1.1 Origin-Destination Study ............................................................... 3-2

3.2.1.2 Travel Time and Delay Study........................................................ 3-4

3.2.1.3 Vehicle Classification .................................................................... 3-5


3.2.2 Traffic Volumes ................................................................................................ 3-5


3.2.3 Existing Traffic Operations ............................................................................... 3-9


3.2.4 Crash Statistics .............................................................................................. 3-12


3.2.5 Geometric Deficiencies .................................................................................. 3-14


3.2.6 Infrastructure Deficiencies.............................................................................. 3-18


3.2.7 High Occupancy Vehicle Facilities ................................................................. 3-19


3.2.8 Transportation Demand Management ........................................................... 3-19

3.2.8.1 Park-and-Ride Lots ..................................................................... 3-20

3.2.8.2 Ride-Matching ............................................................................. 3-22

3.2.8.3 Transportation Management Association (TMA) Initiatives......... 3-23


NHBed\Projects\5088500\Docs\Reports\


Draft EIS\DEIS I-93 NH 0902.doc ii Contents 




Vanasse Hangen Brustlin, Inc. 

3.2.8.4 Bus Transit Services ................................................................... 3-24

3.2.8.5 Rail Transit Services ................................................................... 3-27


3.3 Air Quality.......................................................................................................................... 3-31


3.3.1 Introduction .................................................................................................... 3-31


3.3.2 Mobile Source Analysis.................................................................................. 3-31

3.3.2.1 Emissions: Mesoscale Analysis .................................................. 3-32

3.3.2.2 Microscale Analysis..................................................................... 3-32


3.3.3 Model Predictions........................................................................................... 3-34

3.4 Water Resources .............................................................................................................. 3-34


3.4.1 Surface Water Resources .............................................................................. 3-35

3.4.1.1 Watersheds ................................................................................. 3-35

3.4.1.2 Lakes and Ponds ........................................................................ 3-35

3.4.1.3 Streams and Tributaries.............................................................. 3-38

3.4.1.4 Aquatic Life ................................................................................. 3-44

3.4.1.5 Essential Fish Habitat.................................................................. 3-50

3.4.1.6 Wild, Scenic, or NH Designated Rivers....................................... 3-50


3.4.2 Groundwater Resources ................................................................................ 3-50

3.4.2.1 Stratified-Drift Aquifers ................................................................ 3-50

3.4.2.2 Public Wells................................................................................. 3-53


3.5 Floodplains........................................................................................................................ 3-56

3.6 Land Resources ................................................................................................................ 3-58


3.6.1 Geology and Soils .......................................................................................... 3-58


3.6.2 Farmlands ...................................................................................................... 3-61

3.6.2.1 Important Farmland Soils ............................................................ 3-61

3.6.2.2 Active Farmland .......................................................................... 3-65


3.6.3 Wetland Resources........................................................................................ 3-65

3.6.3.1 Wetland Occurrence.................................................................... 3-66

3.6.3.2 Description of Wetland Systems and Functions and Values....... 3-69

3.6.3.3 Vernal Pools................................................................................ 3-84


3.6.4 Wildlife Resources ......................................................................................... 3-89

3.6.4.1 Existing Resources ..................................................................... 3-90

3.6.4.2 Spring Field Survey - 2001.......................................................... 3-92

3.6.4.3 Habitats and Wildlife Use ............................................................ 3-94

3.6.4.4 Important Wildlife Habitats .......................................................... 3-98

3.6.4.5 Wildlife Refuges .......................................................................... 3-99


3.7 Threatened and Endangered Species .............................................................................. 3-99


3.7.1 Plants ........................................................................................................... 3-100

3.7.1.1 Federal Threatened and Endangered Plant Species ................ 3-100

3.7.1.2 State Rare, Threatened and Endangered Plant Species .......... 3-100


3.7.2 Wildlife.......................................................................................................... 3-101

3.7.2.1 Federal Threatened and Endangered Wildlife Species............. 3-101

3.7.2.2 State Threatened and Endangered Wildlife Species................. 3-102


3.8 Noise Environment.......................................................................................................... 3-104


3.8.1 Introduction .................................................................................................. 3-104


3.8.2 Methodology................................................................................................. 3-106


3.8.3 Existing Conditions....................................................................................... 3-108

3.9 Visual Resources ............................................................................................................ 3-111


3.9.1 Resource Features....................................................................................... 3-111

3.10 Cultural Resources.......................................................................................................... 3-113


3.10.1 Introduction .................................................................................................. 3-113


NHBed\Projects\5088500\Docs\Reports\ 

Draft EIS\DEIS I-93 NH 0902.doc iii Contents 



Vanasse Hangen Brustlin, Inc. 

3.10..2 Regulatory Overview.................................................................................... 3-113

3.10.2.1 Federal Requirements............................................................... 3-113

3.10.2.2 State Requirements .................................................................. 3-115


3.10.3 Evaluation of Property Significance: The National Register Criteria, 
Elements of Integrity, and Historic Contexts ................................................ 3-115


3.10.4 Archaeological Resources ........................................................................... 3-117

3.10.4.1 Native American Archaeological Resources ............................. 3-120

3.10.4.2 Historic Archaeological Resources............................................ 3-125

3.10.4.3 Archaeological Resources Conclusions .................................... 3-136


3.10.5 Historic Architectural Resources .................................................................. 3-137

3.10.5.1 Methods and Procedures .......................................................... 3-137

3.10.5.2 Historic Context of Study Area .................................................. 3-143

3.10.5.3 Individual Properties and Historic Districts Eligible for the 


National Register of Historic Places.......................................... 3-163

3.11 Socio-Economic Resources ............................................................................................ 3-168


3.11.1 Demographics .............................................................................................. 3-168

3.11.1.1 Population ................................................................................. 3-169

3.11.1.2 Housing ..................................................................................... 3-171

3.11.1.3 Employment .............................................................................. 3-171

3.11.1.4 Wages ....................................................................................... 3-178

3.11.1.5 Unemployment Rates................................................................ 3-181


3.11.2 Existing Land Use ........................................................................................ 3-181

3.11.2.1 Salem ........................................................................................ 3-182

3.11.2.2 Windham ................................................................................... 3-182

3.11.2.3 Derry ......................................................................................... 3-183

3.11.2.4 Londonderry .............................................................................. 3-184

3.11.2.5 Manchester ............................................................................... 3-184


3.11.3 Zoning .......................................................................................................... 3-185

3.11.3.1 Salem ........................................................................................ 3-185

3.11.3.2 Windham ................................................................................... 3-186

3.11.3.3 Derry ......................................................................................... 3-187

3.11.3.4 Londonderry .............................................................................. 3-188

3.11.3.5 Manchester ............................................................................... 3-188


3.11.4 Public Utilities............................................................................................... 3-189

3.11.4.1 Salem ........................................................................................ 3-189

3.11.4.2 Windham ................................................................................... 3-190

3.11.4.3 Derry ......................................................................................... 3-190

3.11.4.4 Londonderry .............................................................................. 3-190

3.11.4.5 Manchester ............................................................................... 3-191

3.11.4.6 Other Utility Services................................................................. 3-191

3.11.4.7 School Bus Routes.................................................................... 3-191


3.11.5 Community Environment.............................................................................. 3-192

3.11.5.1 Community Facilities ................................................................. 3-192

3.11.5.2 Public Parks and Recreation Land............................................ 3-199

3.11.5.3 Commuting Patterns ................................................................. 3-202


3.12 Hazardous Materials ....................................................................................................... 3-209


3.12.1 Introduction .................................................................................................. 3-209


3.12.2  Methodology................................................................................................ 3-210


3.12.3 Summary of Initial Site Assessment (ISA) Findings..................................... 3-215


3.12.4 Potential Building Acquisition and Demolition .............................................. 3-216


NHBed\Projects\5088500\Docs\Reports\


Draft EIS\DEIS I-93 NH 0902.doc iv Contents 




Vanasse Hangen Brustlin, Inc. 

4.0 Environmental Consequences .................................................................................................. 4-1


4.1 Introduction ......................................................................................................................... 4-1

4.2 Traffic Impacts..................................................................................................................... 4-1


4.2.1 Traffic Criteria................................................................................................... 4-1

4.2.1.1 Design Hour Volumes ................................................................... 4-1

4.2.1.2 Levels of Service........................................................................... 4-2

4.2.1.3 Basic Lane Criteria........................................................................ 4-3


4.2.2 Traffic Model .................................................................................................... 4-3


4.2.3 No-Build Alternative ......................................................................................... 4-5


4.2.4 Build Alternatives ............................................................................................. 4-6

4.2.4.1 Freeway Segment Operations ...................................................... 4-6

4.2.4.2 Interchange Operations................................................................. 4-7

4.2.4.3 Park and Ride Facilities .............................................................. 4-11


4.2.5 Transportation Systems Management ........................................................... 4-14


4.2.6 Transportation Demand Management ........................................................... 4-14

4.3 Air Quality Impacts ............................................................................................................ 4-15


4.3.1 Transportation Conformity.............................................................................. 4-16


4.3.2 Alternatives .................................................................................................... 4-16


4.3.3 Project Impacts .............................................................................................. 4-17


4.3.4 Construction Impacts ..................................................................................... 4-21


4.3.5 Park and Ride Facilities ................................................................................. 4-21


4.3.6 Conclusion ..................................................................................................... 4-22

4.4 Water Resources Impacts................................................................................................. 4-22


4.4.1 Surface Water ................................................................................................ 4-22

4.4.1.1 Introduction ................................................................................. 4-22

4.4.1.2 Impact Analysis Methodology ..................................................... 4-24

4.4.1.3 Surface Water Impact Analysis Results ...................................... 4-29

4.4.1.4 Mitigation..................................................................................... 4-43


4.4.2 Aquatic Life Impacts....................................................................................... 4-44

4.4.2.1 Impact Methodology.................................................................... 4-44

4.4.2.2 Build Alternatives ........................................................................ 4-45

4.4.2.3 No-Build Alternative .................................................................... 4-50

4.4.2.4 Mitigation..................................................................................... 4-51


4.4.3 Groundwater Resources ................................................................................ 4-51

4.4.3.1 Introduction ................................................................................. 4-51

4.4.3.2 Groundwater Impact Analysis Methodology................................ 4-52

4.4.3.3 Groundwater Impact Analysis Results ........................................ 4-55

4.4.3.4 Mitigation..................................................................................... 4-63


4.5 Floodplain Impacts ............................................................................................................ 4-65


4.5.1 Impact Methodology....................................................................................... 4-65


4.5.2 Build Alternatives ........................................................................................... 4-67


4.5.3 No-Build Alternative ....................................................................................... 4-69


4.5.4 Mitigation........................................................................................................ 4-70


4.5.5 Floodplain Finding.......................................................................................... 4-70

4.6 Land Resources Impacts .................................................................................................. 4-71


4.6.1 Farmlands ...................................................................................................... 4-71

4.6.1.1 Impact Methodology.................................................................... 4-71

4.6.1.2 Build Alternatives ........................................................................ 4-71


NHBed\Projects\5088500\Docs\Reports\


Draft EIS\DEIS I-93 NH 0902.doc v Contents 




Vanasse Hangen Brustlin, Inc. 

4.6.1.3 No-Build Alternative .................................................................... 4-76

4.6.1.4 Mitigation..................................................................................... 4-76


4.6.2 Wetland Resources........................................................................................ 4-76

4.6.2.1 Impact Methodology.................................................................... 4-77

4.6.2.2 Build Alternatives ........................................................................ 4-78

4.6.2.3 No – Build Alternative.................................................................. 4-88

4.6.2.4 Compensatory Wetland Mitigation .............................................. 4-88

4.6.2.5 Wetlands Finding ...................................................................... 4-102


4.6.3 Vernal Pools................................................................................................. 4-102

4.6.3.1 Impact Methodology.................................................................. 4-102

4.6.3.2 Build Alternatives ...................................................................... 4-102

4.6.3.3 No–Build Alternative.................................................................. 4-105

4.6.3.4 Mitigation................................................................................... 4-105


4.6.4 Wildlife Resources ....................................................................................... 4-105

4.6.4.1 Short-Term versus Long-Term Impacts .................................... 4-105

4.6.4.2 Build Alternatives ...................................................................... 4-107

4.6.4.3 No-Build Alternative .................................................................. 4-109

4.6.4.4 Mitigation................................................................................... 4-109


4.7 Threatened and Endangered Species ............................................................................ 4-110


4.7.1 Plants ........................................................................................................... 4-110

4.7.1.1 Federal Endangered and Threatened Plant Species ................ 4-110

4.7.1.2 NH Endangered and Threatened Plant Species ....................... 4-110


4.7.2 Wildlife.......................................................................................................... 4-111

4.7.2.1 Federal Endangered and Threatened Wildlife Species............. 4-111

4.7.2.2 NH Endangered and Threatened Wildlife Species.................... 4-111


4.7.3 Mitigation...................................................................................................... 4-111

4.8 Noise Impacts ................................................................................................................. 4-112


4.8.1 2020 No-Build Alternative ............................................................................ 4-112


4.8.2 Alternatives Evaluated ................................................................................. 4-112


4.8.3 2020 Build Alternative .................................................................................. 4-113


4.8.4 Mitigation...................................................................................................... 4-114


4.8.5 Construction Noise Impacts ......................................................................... 4-117


4.8.6 Summary...................................................................................................... 4-119


4.8.7 Future Noise Levels for Planning Purposes................................................. 4-120

4.9 Visual Impacts................................................................................................................. 4-120


4.9.1 Build Alternatives ......................................................................................... 4-120


4.92 No-Build Alternative ..................................................................................... 4-124


4.9.3 Mitigation...................................................................................................... 4-125

4.10 Cultural Resources Impacts ............................................................................................ 4-125


4.10.1 Archaeological Resources ........................................................................... 4-125

4.10.1.1 Impact Method .......................................................................... 4-125

4.10.1.2 Build Alternatives ...................................................................... 4-126

4.10.1.3 No Build..................................................................................... 4-128

4.10.1.4 Summary................................................................................... 4-129


4.10.2 Historic Resources ....................................................................................... 4-130

4.10.2.1 Methods To Determine and Evaluate Impacts .......................... 4-130

4.10.2.2 Build Alternatives ...................................................................... 4-132

4.10.2.3 No-Build Alternative .................................................................. 4-135

4.10.2.4 Mitigation................................................................................... 4-135


NHBed\Projects\5088500\Docs\Reports\


Draft EIS\DEIS I-93 NH 0902.doc vi Contents 




Vanasse Hangen Brustlin, Inc. 

4.11 Socio-Economic Impacts................................................................................................. 4-136


4.11.1 Primary Impacts ........................................................................................... 4-136

4.11.1.1 Methodology.............................................................................. 4-136

4.11.1.2 Property Purchase .................................................................... 4-137

4.11.1.3 Demographic, Housing, and Employment................................. 4-139

4.11.1.4 Existing Land Use Patterns....................................................... 4-140

4.11.1.5 Community Facilities ................................................................. 4-140

4.11.1.6 Tax Base ................................................................................... 4-141

4.11.1.7 Mitigation................................................................................... 4-146


4.11.2 Cumulative Impacts...................................................................................... 4-147


4.11.3 Environmental Justice .................................................................................. 4-149

4.12 Secondary Land Use Impacts ......................................................................................... 4-150


4.12.1 Introduction .................................................................................................. 4-150


4.12.2 Alternatives Considered ............................................................................... 4-151


4.12.3 Definition of Secondary Impacts Study Area................................................ 4-152


4.12.4 Expert Panel................................................................................................. 4-153


4.12.5 Panel’s Blended Average Allocations .......................................................... 4-154


4.12.6 Land Conversion .......................................................................................... 4-157

4.12.6.1 Residential Land Conversion Assumptions............................... 4-157

4.12.6.2 Commercial/Industrial Land Conversion Assumptions.............. 4-161


4.12.7 Locations of Growth ..................................................................................... 4-163


4.12.8 Potential Secondary Land Use Impacts on Environmental Resources........ 4-169


4.12.9 Mitigation...................................................................................................... 4-176


4.12.10 Conclusions.................................................................................................. 4-178

4.13 Hazardous Materials ....................................................................................................... 4-178


4.13.1 Impact Methodology..................................................................................... 4-178


4.13.2 Potential Project Impacts and Mitigation ...................................................... 4-179

4.13.2.1 Potential Petroleum and Hazardous Material Release Sites..... 4-179

4.13.2.2 Building Demolition ................................................................... 4-182


4.14 Energy Impacts ............................................................................................................... 4-182

4.15. Construction Impacts ...................................................................................................... 4-183


4.15.1 Effects .......................................................................................................... 4-183


4.15.2 Mitigation...................................................................................................... 4-184

4.16 Relationship Between Local Short-Term Uses of Man’s Environment and the 


Maintenance and Enhancement of Long-Term Productivity ........................................... 4-185

4.17 Irreversible and Irretrievable Resource Commitment...................................................... 4-186


5.0 Section 4(f) Evaluation .............................................................................................................. 5-1


5.1 Introduction ......................................................................................................................... 5-1

5.2 Description of Preferred Alternative .................................................................................... 5-1

5.3 Description of Section 4(f) Resources................................................................................. 5-3

5.4 Impacts on Section 4(f) Properties...................................................................................... 5-3

5.5 Avoidance ........................................................................................................................... 5-5

5.6 Measures to Minimize Harm ............................................................................................... 5-7

5.7 Coordination........................................................................................................................ 5-8


6.0 List of Preparers ....................................................................................................................... 6-1


6.1 List of Preparers including their Responsibilities and Qualifications ................................... 6-1


Vanasse Hangen Brustlin............................................................................................... 6-1


NHBed\Projects\5088500\Docs\Reports\ 

Draft EIS\DEIS I-93 NH 0902.doc vii Contents 



Vanasse Hangen Brustlin, Inc. 

Parsons Brinckerhoff Quade and Douglas, Inc .............................................................. 6-3 
ENSR International......................................................................................................... 6-4 
Great Bay Environmental Consulting ............................................................................. 6-5 
Municipal Resources, Inc. .............................................................................................. 6-5 
Preservation Company................................................................................................... 6-5 
New Hampshire Department of Transportation.............................................................. 6-6 
Federal Highway Administration..................................................................................... 6-7 

7.0 List of Agencies, Organizations and Persons to Whom Copies of the Draft Environmental 
Impact Statement Were Sent ..................................................................................................... 7-1 

7.1 Federal Agencies ................................................................................................................ 7-1 
7.2 State Agencies .................................................................................................................... 7-3 
7.3 Others (Including Local and Regional Organizations)......................................................... 7-5 

8.0 Comments and Coordination .................................................................................................... 8-1 

8.1 Advisory Task Force Meetings............................................................................................ 8-1 
8.2 Resource Agency Meetings ................................................................................................ 8-3 
8.3 Local Public Officials and Public Informational Meetings.................................................... 8-5 

9.0 References Cited ...................................................................................................................... 9-1 

10.0 Subject Index and Acronyms List .......................................................................................... 10-1 

10.1 Subject Index .................................................................................................................... 10-1 
10.2 Acronyms .......................................................................................................................... 10-3 

11.0 Project Commitments............................................................................................................ 11-1 

Appendices......................................................................................................................................................... 

Appendix A. Sign-Off Letters on Alternatives and Purpose and Need from the 
US Army Corps of Engineers and Other Agencies....................................................... 

Appendix B. Wetland Impact Database Summary............................................................................ 
Appendix C. Farmland Conversion Impact Rating Form................................................................... 
Appendix D: Wildlife Species Lists (NEWILD Computer Program)................................................... 
Appendix E. Agency Coordination Relative to Threatened & Endangered Species ......................... 
Appendix F. Noise Report................................................................................................................. 
Appendix G. Determination of Effects for Historical Resources ........................................................ 
Appendix H. NHDOT Conceptual Relocation Plan ........................................................................... 
Appendix I. Report of the Commissioner and Report of the Special Committee............................. 
Appendix J. Federal Agency Wetland Mitigation Coordination Letters ............................................ 

Volume 2 — Figures (under separate cover) 

NHBed\Projects\5088500\Docs\Reports\ 

Draft EIS\DEIS I-93 NH 0902.doc viii Contents 



Vanasse Hangen Brustlin, Inc. 

Tables 


Table No. Name of Table Page No. 

1.1-1 I-93 Average Daily Traffic (1997 and 2020) .............................................. 1-9


2.3-1 Summary of Rail Alternatives ................................................................ 2-62


2.3-2 Operating Cost Summary ..................................................................... 2-69


2.3-3	 Total Annual Costs — Enhanced Bus Service and 

Expanded Bus Service ......................................................................... 2-70


2.3-4 Rail, Bus, HOV Lane Mode Combinations .............................................. 2-79


2.3-5	 2020 Directional Design Hour Volumes (DDHV) and Shoulder 

Hour Level of Service Summary for I-93 Between I-293 and the 

Massachusetts State Line Resulting from Bus, Rail and HOV Lane 

Improvements ..................................................................................... 2-83


Exhibit 3.2-1	 Monthly Variations, I-93 at Fordway Extension Bridge in Derry 

Average Daily (1997) ............................................................................. 3-6


Exhibit 3.2-2	 Windham (Exits 3-4) Derry Town Line —Average Annual 

Traffic Growth ....................................................................................... 3-7


Exhibit 3.2-3	 Peak Hour to ADT Relationship—I-93 at Fordway 

Bridge in Derry (1997)............................................................................ 3-8


3.2-1 1997 Base Year Traffic Volumes ............................................................. 3-9


3.2-2 1997 Existing Conditions - Freeway Segment Analysis Summary ............. 3-11


3.2-3	 Interchange Ramp Junction Analysis Summary — 1997 Existing

Conditions .......................................................................................... 3-12


3.2-4 Crash Summary (January 1995 – December 2000)................................. 3-13 

3.2-5 Road Design Criteria............................................................................ 3-15


3.2-6 New Hampshire Park-and-Ride Lots...................................................... 3-21


3.2-7 1999 Concord Trailways I-93 Corridor Ridership ..................................... 3-26


3.4-1 Stream Crossings – Bridges and Culverts .............................................. 3-46


3.4-2 Public Water Supply Wells Located Within the Project Area ..................... 3-55


3.6-1 Important Farmland Soils, Rockingham County ...................................... 3-62


NHBed\Projects\5088500\Docs\Reports\ 

Draft EIS\ DEIS I-93 NH 0902.doc ix Contents: List of Tables 



Vanasse Hangen Brustlin, Inc. 

3.6.2 Important Farmland Soils, Hillsborough County (Eastern Part) ................. 3-64


3.6-3 Summary of Wetland Resources Within the I-93 Study Corridor ............... 3-70


3.6-4	 Wildlife Species that the Audubon Society of New Hampshire 

Considers of Management Concern, and Likely to Occur in the 

Study Area.......................................................................................... 3-91


3.6-5 Wildlife Species Observed During Spring 2001 Surveys .......................... 3-92


3.7-1	 State-Listed Threatened and Endangered Plant and Animal 

Species in the Project Vicinity ............................................................. 3-101


3.8-1 Indoor and Outdoor Sound Levels ....................................................... 3-105


3.8-2	 Noise Abatement Criteria (NAC) 

One-Hour, A-Weighted Sound Levels in Decibels (dBA) ........................ 3-106


3.8-3 Receptor Locations............................................................................ 3-108


3.8-4 Noise Monitoring Data........................................................................ 3-109


3.8-5 Existing Sound Levels (dBA)............................................................... 3-110


3.9-1 Visual Resources in the Interstate-93 Project Vicinity ............................ 3-112


3.10-1	 Potentially significant archaeological sites identified within the 

Median of the I-93 during Phase 1B Testing by Bunker, Potter, 

and Green (1990) .............................................................................. 3-126


3.10-2	 Archaeological sensitivity areas along the I-93 shoulders receiving 

supplemental Phase 1A testing by Public Archaeology Laboratory 

in 1992 and partially updated in 1998 and 2001 and requiring 

further investigations at the Phase 1B level. ......................................... 3-127


3.10-3	 Archaeological sensitivity areas along the shoulders of the I-93 

Project Corridor that were initially identified by Bunker, Potter, 

and Green (1990) in the Phase 1A and received supplemental, 

Phase 1A testing by Public Archaeology Laboratory in 1992 and 

partially updated in 1998/2001 ............................................................ 3-129


3.10-4	 Historic architectural remains identified by Bunker, Potter and 

Green (1990) in the shoulders and median of the I-93 Corridor and

renumbered by Public Archaeology Laboratory in the 1998/2001 

report. .............................................................................................. 3-131


3.10-5 List of Properties and Districts............................................................. 3-139


3.11-1 Population ........................................................................................ 3-170


3.11-2 Total Housing Units ........................................................................... 3-172


3.11-3 Housing Units By Type............................................................... 3-173 


3.11-4 1990 Average Annual Employment ..................................................... 3-174


NHBed\Projects\5088500\Docs\Reports\ 

Draft EIS\ DEIS I-93 NH 0902.doc x Contents: List of Tables 



Vanasse Hangen Brustlin, Inc. 

3.11-5	 1990 Average Annual Employment 

1996 Average Annual Employment ..................................................... 3-176


3.11-6	 1990 Average Weekly Wages, Private Employment 

1996 Average Weekly Wages, Private Employment

1990-1996 Annual Average Change in Average Weekly Wages

Private Employment ....................................................................................3-177 


3.11-7 	 Average Weekly Wages 

1993-1996 Average Annual Change In Average Weekly Wages............. 3-179


3.11-8 Average Unemployment Wages .......................................................... 3-180


3.11-9 Community Facilities in the Interstate 93 Study Area and Vicinity ........... 3-192


3.11-10	 Public Parks and Recreation Areas, Section 4(f) Properties and 

6(f) Lands in the Study Area and Vicinity.............................................. 3-202


3.11-11 Selected Commuting Patterns............................................................. 3-205


3.11-12 Major Manufacturers by Location ........................................................ 3-206


3.12-1	 Confirmed or Potential Contaminated Sites within Approximately 

1,000 Feet of I-93 Corridor ................................................................. 3-210


3.12-2 Summary of ISA Findings ................................................................... 3-215


3.12-3 Buildings that may Require Demolition................................................. 3-217


4.2-1 2020 Average Weekday and Design Hour Volumes (No Build) ................... 4-5


4.2-2 	 Freeway Segment Analysis Summary

2020 No-Build and 2020 Build – Three-Lane and Four-Lane 

Alternatives........................................................................................... 4-7


4.2-3 Interchange (Ramp Junction) Analysis Summary - 2020 Build.................... 4-8


4.2-4 Signalized Intersection Analysis Summary – 2020 Build Alternative ............ 4-9


4.2-5	 Park and Ride Intersection Analysis Summary – 

2020 Build Alternatives ........................................................................ 4-13


4.3-1 Predicted Maximum 1 Hour CO Concentrations (Parts Per Million) ........... 4-18


4.3-2 Predicted Maximum 8 Hour CO Concentrations (Parts Per Million) ........... 4-19


4.4.1	 Comparison of Drainage Area, I-93 Roadway Area and Percentage 

of I-93 Roadway Area Associated Within Each of the Watersheds 

of the Streams and Rivers in the Study Area Under the No-Action 

and Build Alternatives .......................................................................... 4-32


4.4-2	 Comparison of the Estimated In–Lake Phosphorus Concentration 

(ug/l) Attributable to Highway Runoff From I-93 with the Total 

In–Lake Phosphorus Concentration Under the Various Project 

Alternatives......................................................................................... 4-38


NHBed\Projects\5088500\Docs\Reports\ 

Draft EIS\ DEIS I-93 NH 0902.doc xi Contents: List of Tables 



Vanasse Hangen Brustlin, Inc. 

4.4-3	 Comparison of Estimated Average Annual Chloride (Cl) 

Concentrations in Each Stream Under the No-Action and 

Four Lane Build Alternative................................................................... 4-40


4.4-4 Potential Impacts to Aquatic Habitats..................................................... 4-45


4.4-5	 NHDES Recommended Best Management Practices for Groundwater 

Protection Associated with New or Improved Roadway 

Construction........................................................................................ 4-54


4.4-6	 Comparison of I-93 Roadway Area Crossing the Two Stratified-Drift Aquifers in 

the Project Area under the No-Build and the Build 

Alternatives......................................................................................... 4-56


4.4-7	 Estimated Average Annual Sodium and Chloride Concentrations in 

Groundwater at the Edge of Right-of-Way within Stratified-Drift and

Till Deposits under the No-Build and Four-Lane Alternative ..................... 4-58


4.4-8	 Estimated Amount of WHPA Encroachment for Public Water 

Supply Wells Located Within the Project Area ........................................ 4-60


4.5-1 Floodplains and Floodway Impacts........................................................ 4-66


4.6-1	 Farmland Impacts for the Build Alternatives as Compared to 

No-Build ............................................................................................. 4-72


4.6-2	 Summary of Wetland Impacts, All Segments 

Three-Lane Alternatives ....................................................................... 4-85


4.6-3	 Summary of Wetland Impacts, All Segments 

Four-Lane Alternatives ......................................................................... 4-86


4.6-4 Potential Wetland Mitigation Sites ......................................................... 4-93


4.8-1 2020 Sound Levels (dBA)................................................................... 4-113


4.8-2 Noise Mitigation Locations Based on 2020 Four-Lane Alternative........... 4-116


4.8-3 Construction Equipment Noise Emissions ............................................ 4-119


4.11-1 Residential and Business Total Property Acquisitions............................ 4-138


4.11-2 Partial Acquisitions ............................................................................ 4-139


4.11-3 Vacant Residential Units .................................................................... 4-139


4.11-4 2002 Real Property Tax Assessments and Parcel Size ......................... 4-141


4.11-5 Preferred Alternative 2001 Tax Real Property Tax by Town ................... 4-145


4.12-1	 Secondary Impacts Study Area Municipalities by Area and 

Regional Planning Agencies (RPA) .........................................................152


4.12-2	 Expert Panel Blended Average Allocations for Population and 

Employment in 2020 in the Secondary Impacts Study Area 

by Alternative .................................................................................... 4-156


NHBed\Projects\5088500\Docs\Reports\ 

Draft EIS\ DEIS I-93 NH 0902.doc xii Contents: List of Tables 



Vanasse Hangen Brustlin, Inc. 

4.12-3	 Household Size Trends, 1990-2000, % Distribution of Housing 
Types in 1998 and Average Residential Lot Size .................................. 4-159 

4.12-4 	 Differences between Alternatives, Acres of Land Converted to 
Residential Development to Accommodate Panel’s Blended Average 
Allocations for Population in 2020 ....................................................... 4-160 

4.12-5	 Differences between Alternatives, Acres of Land Converted to Accommodate 
Panel’s Blended Average Allocations for Employment 
in 2020 ............................................................................................. 4-162 

4.12-6 Natural Resources by Alternative in the Study Area (in Acres)................ 4-170 

4.13-1	 Summary of Potential Petroleum and Hazardous Material Sites 
that may Impact an Alternative ............................................................ 4-179 

NHBed\Projects\5088500\Docs\Reports\ 

Draft EIS\ DEIS I-93 NH 0902.doc xiii Contents: List of Tables 



Vanasse Hangen Brustlin, Inc. 

NHBed\Projects\5088500\Docs\Reports\ 

Draft EIS\ DEIS I-93 NH 0902.doc xiv Contents: List of Tables 



Vanasse Hangen Brustlin, Inc. 

Figures 


Figure No. Description 

1.3-1 Regional Location Maps 


1.3-2 Origin / Destination Study Results 


2.3-1 TSM Location Map 


2.3-2 Exit 2 TSM Interchange Improvements: Lengthen Northbound On Ramp 


2.3-3 Exit 2 TSM Interchange Improvements: Pelham Road Improvements 


2.3-4 Exit 3 TSM Interchange Improvements: Double Left at NB Off Ramp 


2.3-5 Exit 3 TSM Interchange Improvements: Widening for Right Turn Lane 


2.3-6 Exit 3 TSM Interchange Improvements: Lengthen Southbound Ramp 


2.3-7 Exit 4 TSM Interchange Improvements: Extend Left Turn Storage


2.3-8 Exit 5 TSM Interchange Improvements: Lengthen SB Off Ramp 


2.3-9 Exit 5 TSM Interchange Improvements: Signal Timing and Ramp Detectors 


2.3-10 Existing Traffic Counting Sites 


2.3-11 Proposed Video Camera Sites 


2.3-12 Proposed Road Weather Stations 


2.3-13 Condition Acquisition and Reporting System (CARS) 


2.3-14 Existing AM Radio Stations 


2.3-15 Existing FM Radio Stations 


2.3-16 Strategic Signs 


2.3-17 Signs at Local Exists 


2.3-18 Proposed Low Power Radio Stations 


2.3-19 Cell Towers Along I-93 


2.3-20 Interstate 93 Typical Section of Improvement – Widening 


NHBed\Projects\5088500\Docs\Reports\ 

Draft EIS\ DEIS I-93 NH 0902.doc xv Contents: List of Figures 



Vanasse Hangen Brustlin, Inc. 

2.3-21 Interstate 93 Typical Section of Improvement – Sound wall and Bike Path 


2.3-22 3 Lane and 4 Lane Traffic Control Plan: Typical Section of Improvement 


2.3-23 Key Diagram for Segment Breakout 


2.3-24 I-93 Mainline Improvements: MA Line to Exit 1 


2.3-25.1 I-93 Options: NH 38 to Canobie Lake, Concepts 1-3 


2.3-25.2 I-93 Options: NH 38 to Canobie Lake 


2.3-26 I-93 Exit 3 Options: NB Shift / NH 111 On-line, NB Diamond / SB Diamond 


2.3-27 I-93 Exit 3 Options: NB Shift / NH 111 Relocation, NB Loop / SB Loop 


2.3-28 	 I-93 Exit 3 Options: NB/SB Tight Shift / NH 111 On-line, NB Diamond / SB 

Diamond 


2.3-29 	 I-93 Exit 3 Options: NB / SB Tight Shift / NH 111 Relocated, NB Diamond / 

SB Diamond 


2.3-30 	 I-93 Exit 3 Options: NB / SB Tight Shift / NH 111 Relocated, NB Diamond / 

SB Loop 


2.3-31 I-93 Options: Weigh Station to Derry Line 


2.3-32 I-93 Options: Derry Line to Londonderry Line 


2.3-33 	 I-93 Options: Easterly Widening – Londonderry, Ash Street 

On-line Option 


2.3-34 	 I-93 Options: Westerly Widening – Londonderry, Ash Street 

Off-line Option 


2.3-35 I-93 Options: Exit 5 Area – Londonderry 


2.3-36 I-93 Options — Manchester 


2.3-37 Rail Alternatives 


2.3-38 Exit 2 – Proposed Park & Ride 


2.3-39 Exit 3 - Proposed Park & Ride Options 


2.3-40 Exit 4 - Impacts to Existing Park & Ride from Westerly Widening Option 


2.3-41 Exit 5 - Proposed Park & Ride Options 


2.6-1 Summary of Impacts by Option for I-93 Three-Lane Alternative 


2.6-2 Summary of Impacts by Option for I-93 Four-Lane Alternative 


2.7-1 I-93 Preferred Alternative: MA Line to Exit 1 Rest Area 


NHBed\Projects\5088500\Docs\Reports\ 

Draft EIS\ DEIS I-93 NH 0902.doc xvi Contents: List of Figures 



Vanasse Hangen Brustlin, Inc. 

2.7-2 I-93 Preferred Alternative: Exit 1 Rest Area to Exit 1 


2.7-3 I-93 Preferred Alternative: Exit 1 to Raymond Ave. 


2.7-4 I-93 Preferred Alternative: Exit 2 - Diamond 


2.7-5 I-93 Preferred Alternative: North of Exit 2 to Salem / Windham Town Line 


2.7-6 I-93 Preferred Alternative: Salem / Windham Town Line to Robin Hood Road 


2.7-7 I-93 Preferred Alternative: Exit 3 - NB / SB Tight Shift 


2.7-8 I-93 Preferred Alternative: NH 111 West of Exit 3


2.7-9 I-93 Preferred Alternative: North of Exit 3 to Heath Road 


2.7-10 I-93 Preferred Alternative: Weigh Station to Bridge Street Pond 


2.7-11 I-93 Preferred Alternative: Bridge Street Pond to Windham / Derry Town Line 


2.7-12 I-93 Preferred Alternative: Windham / Derry Town Line to Fordway Extension 


2.7-13 	 I-93 Preferred Alternative: Fordway Extension to Derry / Londonderry Town 

Line 


2.7-14 I-93 Preferred Alternative: Exit 4 - Easterly Widening 


2.7-15 I-93 Preferred Alternative: Ash Street to Seasons Lane 


2.7-16 I-93 Preferred Alternative: Summer Drive to Stonehenge Road 


2.7-17 I-93 Preferred Alternative: Stonehenge Road to Exit 5 


2.7-18 I-93 Preferred Alternative: Exit 5 - NH 28 Reconstructed 


2.7-19 I-93 Preferred Alternative: North of Exit 5 


2.7-20 I-93 Preferred Alternative: Walton Circle to Newtons Meadow Way 


2.7-21 I-93 Preferred Alternative: Bodwell Road Area 


2.7-22 I-93 Preferred Alternative: I-293 / I-93 Split 


2.7-23 Summary of Impacts and Costs for the I-93 Preferred Alternative 


2.8-1 Summary of Costs for the I-93 Three-Lane Alternative 


2.8-2 Summary of Costs for the I-93 Four-Lane Alternative 


3.2-1 1997 Existing Conditions AM Peak Hour 


3.2-2 1997 Existing Conditions PM Peak Hour 


3.2-3 Level of Service Summary 1997 Existing Conditions 


NHBed\Projects\5088500\Docs\Reports\ 

Draft EIS\ DEIS I-93 NH 0902.doc xvii Contents: List of Figures 



Vanasse Hangen Brustlin, Inc. 

3.3-1 Air Quality Microscale Intersections 


3.4.1 Surface Waters 


3.4-2 Groundwater Resources 


3.5-1 Floodplains 


3.6-1 Soils Map 


3.6-2 Farmlands 


3.6-3 General Wetlands and Wetland Systems 


3.6-4 Field-Reviewed Wetlands And Biological Resources 


3.6-5 Wetland Systems Functions & Values 


3.8-1 2020 Peak Hour I-93 Sound Level Contours: Stateline in Salem to Rest Area 


3.8-2 2020 Peak Hour I-93 Sound Level Contours: Rest Area to Exit 1 


3.8-3 2020 Peak Hour I-93 Sound Level Contours: NH 38 to Exit 2 


3.8-4 2020 Peak Hour I-93 Sound Level Contours: Exit 2 to Canobie Lake 


3.8-5 	 2020 Peak Hour I-93 Sound Level Contours: “NB Shift” Canobie Lake to 

Wildwood Road 


3.8-6 	 2020 Peak Hour I-93 Sound Level Contours: “NB / SB Tight Shift” Canobie 

Lake to Wildwood Road 


3.8-7 	 2020 Peak Hour I-93 Sound Level Contours: “NB Shift” Robin Hood Road to 

Exit 3 


3.8-8 	 2020 Peak Hour I-93 Sound Level Contours: “NB / SB Tight Shift” Robin 

Hood Road to Exit 3 


3.8-9 2020 Peak Hour I-93 Sound Level Contours: Exit 3 to Weigh Station 


3.8-10 	 2020 Peak Hour I-93 Sound Level Contours: Weigh Station to Bridge Street 

Pond 


3.8-11 	 2020 Peak Hour I-93 Sound Level Contours: No. Lowell Road to Derry 

Town Line 


3.8-12 	 2020 Peak Hour I-93 Sound Level Contours: Derry Town Line to Fordway 

Ext. 


3.8-13 	 2020 Peak Hour I-93 Sound Level Contours: Fordway Ext. to Kendall Pond 

Road 


3.8-14 2020 Peak Hour I-93 Sound Level Contours: Kendall Pond Road to Exit 4 


NHBed\Projects\5088500\Docs\Reports\ 

Draft EIS\ DEIS I-93 NH 0902.doc xviii Contents: List of Figures 



Vanasse Hangen Brustlin, Inc. 

3.8-15 2020 Peak Hour I-93 Sound Level Contours: Exit 4 to Ash Street 


3.8-16 2020 Peak Hour I-93 Sound Level Contours: Ash Street to Seasons Lane 


3.8-17 	 2020 Peak Hour I-93 Sound Level Contours: Seasons Lane to Stonehenge 

Road 


3.8-18 2020 Peak Hour I-93 Sound Level Contours: Stonehenge Road to Exit 5 


3.8-19 2020 Peak Hour I-93 Sound Level Contours: Exit 5 


3.8-20 	 2020 Peak Hour I-93 Sound Level Contours: North of Exit 5 to Manchester 

City Line 


3.8-21 	 2020 Peak Hour I-93 Sound Level Contours: Manchester City Line to Cohas 

Brook 


3.8-22 2020 Peak Hour I-93 Sound Level Contours: Cohas Brook to Bodwell Road 


3.8-23 2020 Peak Hour I-93 Sound Level Contours: I-93 / I-293 Interchange 


3.10-1 Archaeological Resources 


3.10-2 Historical Resources 


3.11-1 Land Use 


3.11-2 Zoning 


3.11-3 Community Facilities 


3.12-1 Potential Petroleum and Hazardous Material Release Sites 


4.2-1 2020 Future Conditions AM Peak Hour 


4.2-2 2020 Future Conditions PM Peak Hour 


4.2-3 Level of Service Summary 2020 No Build Condition AM and PM Peak Hour 


4.6-1 Wetland Impacts, by Segment and Alternative 


4.6-2 Potential Wetland Mitigation Sites 


4.10-1 	 Summary of Archaeological Impacts by Option for Either Three-Lane or 

Four-Lane Alternative 


4.10-2 	 Summary of Historical Impacts by Option for I-93 Three and Four-Lane 

Alternatives 


4.12-1 Secondary Impacts Study Area 


4.12-2 Panelists’ Blended Average Allocation Change - Population 


4.12-3 Panelists’ Blended Average Allocation Change - Employment 


NHBed\Projects\5088500\Docs\Reports\ 

Draft EIS\ DEIS I-93 NH 0902.doc xix Contents: List of Figures 



Vanasse Hangen Brustlin, Inc. 

5.4-1 Historical Impacts - Kinzler House 


5.4-2 Historical Impacts - George F. and Robert Armstrong 


5.4-3 Historical Impacts - Robert J. Prowse Memorial Bridge 


5.4-4 Historical Impacts - Reed Paige Clark Homestead 


5.4-5 Historical Impacts - Gearty House 


NHBed\Projects\5088500\Docs\Reports\ 

Draft EIS\ DEIS I-93 NH 0902.doc xx Contents: List of Figures 



Vanasse Hangen Brustlin, Inc. 

Executive Summary 


A. Project Description and Need 
The New Hampshire Department of Transportation (NHDOT) and the Federal 
Highway Administration (FHWA) have prepared a Draft Environmental Impact 
Statement (DEIS) for proposed improvements to the Interstate Route 93 (I-93) 
corridor between Salem and Manchester, New Hampshire. The basic purpose of the 
I-93 Salem-Manchester project is to improve transportation efficiency and reduce 
safety problems associated with this approximately 19.8-mile segment of highway 
from the Massachusetts/New Hampshire state line to Manchester. 

Interstate 93 is a north-south principal arterial Interstate highway within the State of 
New Hampshire and is part of the National System of Interstate and Defense 
Highways. I-93 in New Hampshire extends a distance of approximately 132 miles 
from the Massachusetts border at Salem, New Hampshire to the Vermont border at 
Littleton, New Hampshire.  The segment of I-93 under study intersects a number of 
the important highway routes in southern New Hampshire. Due to population 
growth, development, and recreation opportunities in New Hampshire, the travel 
demands for I-93 between Salem and Manchester have exceeded the capacity of this 
existing four-lane facility for a number of years. Population and traffic projections 
for the next twenty years support the conclusion that the existing facility will be 
increasingly less able to function at the levels of service and safety for which it was 
originally designed. Decreases in the level of service are evident in reduced traveling 
speeds, increased density of traffic flow, as well as in the traffic backups at some 
interchanges during commuting hours. 

During weekday peak hours, motorists traveling along the I-93 corridor currently 
experience traffic congestion and substantial delay. The congestion not only results 
in increased travel times, but also contributes to safety problems, as the limited 
spacing between vehicles does not afford the motorists sufficient movement to deal 
with frequent and abrupt lane change maneuvers and sudden stops.  Without 
substantial improvements, or dramatically reduced demand, traffic operations along 
this section of I-93 are expected to continue to deteriorate under future conditions as 
traffic volumes increase. 

NHBed\Projects\5088500\Docs\Reports\ 

Draft EIS\ DEIS I-93 NH 0902.doc ES-1 Executive Summary 



Vanasse Hangen Brustlin, Inc. 

 

Preferred Alternative 

The NHDOT’s Preferred Alternative involves a combination of transportation 
infrastructure improvements and strategies for the 19.8-mile study corridor.  The 
main element of the improvement involves widening I-93 from the existing limited 
access two-lane highway in each direction to a limited access four-lane highway in 
each direction. The so-called Four-Lane Preferred Alternative (i.e., four lanes in both 
directions) begins in the Town of Salem, NH near the Massachusetts/New 
Hampshire State line and extends northerly through Salem, Windham, Derry and 
Londonderry, and into Manchester, ending at the I-93/I-293 interchange. In 
addition, the NHDOT has also selected the following design modifications and 
infrastructure improvements for the five interchanges and local roads within the 
project corridor: 

➤ 	 In the Exit 1-Interchange area, the existing Cross Street Bridge will be replaced 
with a new bridge located just to the north. The existing interchange at Exit 1 
will be reconstructed to improve the substandard ramp geometry. 

➤ 	 At Exit 2, the existing interchange will be reconstructed to a diamond-type 
interchange configuration. Pelham Road will be widened and reconstructed from 
Policy Road to Stiles Road. Just north of Exit 2, the Brookdale Road bridge will be 
replaced on-line, utilizing a temporary bridge for maintenance of traffic during 
construction. 

➤ 	 In the Exit 3-Interchange area, both the northbound and southbound barrels of 
I-93 are proposed to be relocated (referred to as the Tight Shift Option) into the 
median area. The interchange ramps will be reconfigured with a diamond 
interchange design. NH 111 will be reconstructed and widened with the work 
beginning just west of the NH 111/NH 111A intersection. As NH 111 proceeds 
to the west, NH 111 is proposed to be relocated (off-line option) north of its 
existing location before tying into existing NH 111 near the NH 111/Wall Street 
intersection. 

➤ 	 In the Exit 4-Interchange area, I-93 will be widened to the east, retaining the 
existing layout for the southbound ramps. The existing diamond configuration 
of the northbound ramps will be reconstructed, providing longer ramps. NH 102 
will be reconstructed and widened from Londonderry Road to the southbound 
ramps.  The NH 102 bridge over I-93 will be replaced with a new bridge built 
directly south of the existing bridge. Just north of Exit 4 the Ash Street/ 
Pillsbury Road bridge will be reconstructed on-line, utilizing a temporary bridge 
for maintenance of traffic during construction. 

➤ 	 At Exit 5, NH 28 will be widened and reconstructed on-line from Symmes Drive 
to Liberty Drive including the reconstruction of the Perkins Road and Symmes 
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Drive approaches, as well as the reconstruction of portions of both Liberty and 
Independence Drives. The existing diamond interchange will be reconstructed 
and brought up to current NHDOT standards. 

In addition to the highway improvements, three new park and ride lots will be 
constructed with bus service facilities at Exits 2, 3 and 5.  Early construction of these 
facilities and the implementation of additional bus services are proposed as 
practicable in advance of the highway widening to provide options for commuters 
seeking alternatives during construction. The current bus service to Boston will be 
expanded with service from the new park and ride facilities and the existing Exit 4 
park and ride lot, and enhanced bus service will be implemented as practicable to 
employment centers in northern Massachusetts. 

Intelligent Transportation System technologies and Incident Management strategies 
are an integral part of the overall transportation improvement strategy for the I-93 
corridor.  The Department proposes to implement measures such as variable 
message boards, highway advisory radio broadcasts, web site information, 
emergency reference markers, and coordination strategies among safety agencies 
before the highway widening. Additional measures will be added as part of the 
highway widening construction. 

To further expand multimodal opportunities in the corridor, the Department 
proposes to carry forward those elements of a bike path along the I-93 corridor that 
are in keeping with objectives for north-south bike routes between Salem and 
Concord in the region served by I-93.  The tentative layout along the I-93 right-of-
way will interconnect the Park and Ride lots with the local intersecting roads and the 
State’s regional bike network. 

The Preferred Four-Lane Alternative will accommodate space for a potential future 
rail corridor between the MA/NH state line northerly to the Exit 5 Interchange.  The 
potential light rail line within the highway corridor could be a link in a future rail 
system providing rail service between Lawrence, MA or Woburn, MA (and 
ultimately Boston, MA) to the south and the Manchester Airport and/or the City of 
Manchester, NH to the north. The NHDOT in concert with the Commonwealth of 
Massachusetts will be initiating a transit study from Boston, MA to Manchester, NH 
as a first step to planning long term rail and bus investments to service the region 
served by I-93. 

The total estimated cost of the Preferred Alternative, including mitigation, is $420.6 
million. 

B. Project History 
The Interstate System in New Hampshire was built in the 1960’s and early 1970’s. 
The 19.8-mile section of I-93 between Salem and Manchester has not been 
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substantially reconstructed or widened since it was first constructed in the early 
1960’s. 

The New Hampshire Legislature formally recognized the need to widen this section of I-
93 and included the project in the first State Ten-Year Highway Plan, when that plan was 
enacted into legislation in 1986. In 1988, the NHDOT initiated the development of 
conceptual widening alternatives for the southerly section of the I-93 corridor in the 
Town of Salem. At that time, the idea was to systematically reconstruct and widen the 
19.8-mile section of I-93 by proceeding from south to north over a period of years with 
completion by the year 2001–2002. As the process moved forward public meetings were 
held in 1989 in the Town of Salem for public comment on the preliminary improvement 
concepts. As the NHDOT proceeded, the environmental resource agencies registered 
their concerns relative to the NHDOT’s segmented approach and strongly suggested that 
an in-depth corridor wide environmental study that considers all alternatives should be 
conducted to gain environmental approvals. 

In 1991, the FHWA and NHDOT initiated preliminary designs and environmental 
analysis of alternatives and impacts within the framework of an Environmental 
Impact Statement (EIS). 

As the EIS moved forward in 1992, questions were raised as to the NHDOT’s 
methodology for projecting future traffic volumes on I-93 and how any proposed 
highway improvements to I-93 would interface with the rest of the intermodal 
transportation network in New Hampshire. In response, the NHDOT agreed in 1993 
to develop a Statewide Transportation Model that would provide a more effective 
methodology for projecting future traffic volumes and for considering the interplay 
between highway improvements and traffic. 

In 1999, with the development of the traffic model nearing completion, the 
Department restarted the EIS process by initiating preliminary engineering and 
environmental studies. 

In 2000, the NH State Legislature via House Bill (HB) 1106 identified I-93 as a high 
priority project, because of the importance of this highway corridor to the region and 
the State. In addition, the tenets of environmental streamlining as outlined in the 
TEA-21 federal legislation were followed in an effort to streamline the environmental 
permitting process, so that improvements could be constructed and implemented as 
soon as possible. 

As an outgrowth of the streamlining process and in conjunction with the public 
participation program, the Resource Agency meetings for this project, normally held 
at NHDOT headquarters in Concord, were held in the communities along the project 
corridor. Information related to the study was presented and distributed at these 
meetings. The meetings were open to the general public and public participation 
was encouraged through public notice. Additional meetings were also held with the 
Resource Agencies as part of the streamlining process. These meetings resulted in 
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additional studies or analysis, as appropriate, to address comments received from 
these agencies. 

C. Alternatives Evaluated 
Based on the analysis of a number of multimodal and highway improvement 
alternatives, the following seven alternatives or combinations thereof were selected 
as a “reasonable range of alternatives” for more detailed evaluation in this DEIS: 

1.	 The No-Build Alternative, which essentially serves as the baseline condition for 
comparison with the Build Alternatives. 

2.	 Transportation Systems Management (TSM) measures, specifically minor 
improvements such as ramp lengthening and lane widenings, that can be 
accomplished within the existing ROW at minimal expense. Such measures 
generally do not address the long-term project purpose and need, but will help to 
alleviate problems in the near term. Two other TSM measures, ramp metering 
and shoulder lane use, were determined to be impractical and were not proposed 
for further consideration. 

3. Widening I-93 to 4-lanes in each direction for the entire length of the corridor 
including interchange improvements, in addition to constructing or expanding 
park and ride lots at Exits 2, 3, 4, and 5, and providing room and, as practical, 
constructing sub-grade for future rail transit service within the highway corridor. 
This is the Preferred Alternative. 

4. Widening I-93 to 3-lanes in each direction for the entire length of the corridor 
including interchange improvements, in addition to the same park and ride lot 
construction and provision for future rail transit service as noted with the 4-lane 
widening alternative. 

5.	 Widening I-93 to 4-lanes in each direction south of Exit 3 and 3-lanes in each 
direction north of Exit 3 including interchange improvements, along with the 
provisions proposed with either the 3 or 4-lane widening schemes. This is the so-
called “Combination Alternative”. 

6.	 Transportation Demand Management (TDM) measures, specifically Intelligent 
Transportation Systems (ITS) techniques as well as employer-based measures 
utilizing incentives and disincentives to encourage people to not drive alone. It 
was concluded that congestion pricing, another TDM measure, would be 
impracticable. 

7. 	 Improvements in bus service to include expanding existing service and 
providing an enhanced service to employment centers in northern 
Massachusetts. After ridership studies, it was concluded that neither rail service 
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nor HOV lanes would be effective alone or in combination with other mode 
options in satisfying the need for the project. 

D. 	 Summary of Beneficial and Adverse 
Impacts 

Impacts of the Preferred Alternative including transportation improvements and 
costs are summarized in Figure 2.7-23. Relative to air quality, construction of the 
Preferred Alternative will not lead to any exceedance of state or federal Carbon 
Monoxide (CO) standards. From a mesoscale level, the project will be in compliance 
with both the 1990 Clean Air Act Amendment and the New Hampshire State 
Implementation Plan. 

From a water quality standpoint, pollutant loading will increase slightly in four 
streams, but be lower or show no net increase in 17 of 21 streams crossed by the 
Preferred Alternative, because of the proposed stormwater-treatment measures. 
These measures include grassed swales and detention basins throughout the length 
of the project corridor. The Tight Shift Option at Exit 3 is expected to improve the 
quality of stormwater runoff eventually reaching Canobie Lake (Salem’s municipal 
water supply). Water Quality will be improved by moving the highway away from 
Canobie Lake and by moving the northbound on and off-ramps out of the watershed. 
From a groundwater recharge standpoint, about 98 acres of stratified drift aquifer 
will be unavoidably covered with new, impervious roadway surface (including the 
Exit 5 park and ride lot). In addition, widening the highway will require that 
culverts be lengthened at many of the 21 steam crossings, resulting in some loss of 
aquatic habitat. 

The Preferred Alternative including the bike path will impact an estimated 7 acre-
feet of floodway and 46 acre-feet of 100-year floodplain.  The largest impacts occur to 
the floodplains lying along Policy Brook, Porcupine Brook, Harris Brook, and Beaver 
Brook. Mitigation has included steepening of highway embankments and utilizing 
retaining walls where appropriate.  Additional mitigation will include providing 
flood storage in the form of stormwater detention basins and newly created wetlands 
in locations adjacent to or upstream of flood-prone areas. 

Because the majority of the highway widening and other improvements will take 
place within the existing right-of-way, only about 16 acres of important farmland 
soils will be converted under the Preferred Alternative. Approximately 40 percent of 
this conversion involves prime farmland soil, while the remainder is statewide or 
locally important farmland soils.  About one acre of currently active farmland will be 
affected by the Preferred Alternative, primarily at Exit 1. 

The Preferred Alternative will impact approximately 85 acres of wetlands of which 
approximately 9 acres are due to the construction of the bike path. The majority (66 
percent) of this impact occurs to forested wetland, the most common type along the 
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highway corridor.  In addition, four vernal pools, which function as essential 
breeding habitat for mole salamanders and wood frogs, will be impacted by the 
filling associated with the highway widening and construction of the bike path. The 
sum total of all habitat loss, i.e., both wetlands and uplands, is estimated to be about 
290 acres with the Preferred Alternative, which includes the bike path and the three 
proposed park and ride lots. The proposed wetland mitigation package consisting of 
22 acres of wetland creation and 639 acres of land preservation will offset this loss. 
Only one known location of a state-threatened or endangered plant species, the wild 
lupine (Lupinus perennis), will be affected. Attempts will be made to relocate colonies 
of this species as mitigation. Although the state threatened and endangered hognose 
snake (Heterodon platyrhinos) has been reported within the vicinity of the corridor, no 
known locations will be affected by the project. The US Fish and Wildlife Service has 
also requested that the possible presence in the project corridor of the New England 
cottontail (Sylvilagus transitionalis), a candidate species for federal protection, be 
studied. 

The Preferred Alternative will result in elevated noise levels at certain receptor 
locations along the project corridor. In the year 2020, 51 more receptors will 
experience noise levels that approach or exceed the FHWA’s Noise Abatement 
Criteria as compared to current conditions (i.e., 316 versus 265 receptors, mostly 
homes). Sound walls have been proposed to mitigate these sound impacts wherever 
practicable from a cost and effectiveness standpoint.  Visual impacts of the Preferred 
Alternative will be largely limited to highway profile elevation changes, especially at 
Exit 3. The reduction of the median width and reduction of the natural vegetation 
buffer between the highway and adjacent development will also have some negative 
effect on aesthetics. 

From a cultural resources standpoint, the Preferred Alternative affects 50 to 58 
potentially sensitive archaeological sites. The presence or absence of archaeological 
resources at these sites will be confirmed in the field now that the Preferred 
Alternative has been identified. The Preferred Alternative will also affect six historic 
properties, which have been determined to be eligible for the National Register of 
Historic Places (i.e., Kinzler House, Robert Armstrong House, George Armstrong 
House, Robert J. Prowse Bridge, Reed Paige Clark Homestead, and Gearty House). 
There will be adverse effects to the Robert Armstrong House, George Armstrong 
House, Robert J. Prowse Bridge, and the Gearty House. 

Widening and interchange improvements associated with the Preferred Alternative 
will require the acquisition of 13 residential and 11 business structures, while an 
additional 7 residential and 4 business structures will be acquired for the new park 
and ride lots. NHDOT conceptual relocation studies indicate that alternative 
housing and business sites are available for residential and business relocations. The 
effect on the tax bases of the acquisitions is not substantial and amounts to a loss of 
approximately $12.4 million out of a total of $7.1 billion in assessed value for the five 
communities.  This results in a total reduction of about $.25 million in local tax 
revenues or 0.1 percent for the five communities. There will be no environmental 
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justice impacts as no minority or low-income populations are differentially affected 
by the project. In addition, no community facilities (e.g., schools, fire stations, town 
buildings, public parks, etc.) will be affected. Secondary growth impacts in New 
Hampshire may involve an increase in population of 35,000 people and an increase in 
employment opportunities amounting to 16,000 additional jobs by the Year 2020. 
These increases are in addition to what might be expected if the highway is not 
improved. 

An estimated 17 sites with potential hazardous material involvement will be affected 
by the project. These sites will require further study, although none is expected to 
pose a substantial problem. 

From an energy standpoint, the Preferred Alternative will create a more efficient 
flow of traffic resulting in future fuel conservation as compared to the No Build. The 
widening and other improvements will require a higher expenditure of energy for 
various maintenance activities like plowing, sanding, roadway surface and bridge 
repairs, as compared to current conditions. 

E. Issues and Areas of Controversy 
The primary issues throughout the DEIS process have been the consideration of 
instituting rail service in the region served by I-93 and the extent of secondary 
growth that may occur in addition to what might be expected if the highway were 
not improved. How impacts related to such growth should be mitigated has also 
been an issue. 

Consideration of rail service was evaluated as part of the analysis of a broad range of 
alternatives that might address the project purpose and need. It was found that rail 
service, if implemented, would not sufficiently reduce demand along the highway to 
preclude the need to widen I-93 from Salem to Manchester. Relative to secondary 
growth, a panel of “experts” in the fields of land use, economics, environment, etc. 
was established and the Delphi approach was utilized to shed light on the issue of 
secondary growth. 

At the local level, a number of issues of concern were also expressed. The amount of 
wetland impact and the best approach for providing compensatory mitigation was 
an issue throughout the project’s development. See Figure 4.6-2 for the locations of 
potential mitigation sites that were considered. Representatives of the Town of 
Salem, also voiced concern relative to project impacts on floodplains and whether the 
project would exacerbate existing flooding problems in the town. In addition, 
potential impact on water quality in the major water bodies of Canobie Lake and 
Cobbetts Pond was an issue. The issue of noise impacts, including the need for 
sound walls, was a concern to a number of property owners immediately adjacent to 
the highway. Direct impacts to properties were also a concern throughout the 
corridor. 
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F. Other Governmental Actions 
The NHDOT and FHWA are not aware of any additional federal actions or any state 
or local government actions within the project study area that would conflict with the 
proposed action. 

G. Major Unresolved Issues 
The one major unresolved issue is the question of whether mitigation should be 
provided to offset the effects of the secondary growth, and if so, to what degree and 
where. 

Secondary impacts are difficult to predict with any certainty and are speculative by 
their nature. Under current NHDOT and FHWA practices, impacts associated with 
secondary growth that might result from highway improvement projects are 
typically not mitigated. Since development issues have traditionally been addressed 
by local municipalities, an initiative is proposed as part of this project to provide 
technical assistance in order to help the communities potentially affected by I-93 
widening cope with future growth. The NHDOT along with other state agencies, 
participates in the GrowSmart New Hampshire program, which is a pilot program to 
provide technical assistance to communities for addressing future growth and 
development.  This program is an offshoot of the Governor’s Initiative on Sprawl and 
is in recognition of the widening of I-93 and its potential to spur growth. The 
program is proposed to be modified as appropriate, and expanded to provide 
technical assistance to the communities potentially affected by future growth in the 
region served by the I-93 widening. 

Further, the proposed mitigation package to compensate for direct impacts to 
wetlands, floodplains, and other natural resources will result in providing and 
protecting open space, and in doing so provide some measure of relief relative to 
future development. 

H. Federal and State Actions Required for the
Implementation of Proposed Action 

➤ 	 An Individual Wetland Permit application has been submitted jointly to the US 
Army Corps of Engineers (USACOE) and New Hampshire Department of 
Environmental Services (NHDES) for their approval. This project’s development 
has followed the USACOE’s Highway Methodology, which is designed to 
integrate the Section 404 permitting process with the requirements of the 
National Environmental Policy Act (NEPA). 

NHBed\Projects\5088500\Docs\Reports\ 

Draft EIS\ DEIS I-93 NH 0902.doc ES-9 Executive Summary 



Vanasse Hangen Brustlin, Inc. 

➤ 	 Public Hearings by the USACOE and NHDES are required before a Section 404 
permit under the Clean Water Act and a State Dredge and Fill permit can be 
issued for this project. 

➤ 	 A Section 401 Water Quality Certificate is required from NHDES and the US 
Environmental Protection Agency (USEPA) before the Section 404 permit can be 
issued. 

➤ 	 A Significant Alteration of Terrain or “Site Specific” Permit is required from 
NHDES. 

➤ 	 Pursuant to the National Pollution Discharge Elimination System (NPDES), a 
Notice of Intent (NOI) application to the USEPA for a General Permit for 
Construction Activity is required before construction can begin. A Stormwater 
Pollution Prevention Plan consistent with NHDOT Standard Specifications, 
which incorporate Best Management Practices (BMPs) for minimizing soil 
erosion and sediment movement, will be developed and submitted with this 
application. 

➤ 	 A variance from the NH Comprehensive Shoreland Protection Act may be 
required from NHDES for impacts on, or near, the banks of the two fourth-order 
or higher streams in the project area: Cohas Brook and Spickett River. 

➤ 	 An official determination by the National Marine Fisheries Service (NMFS) that 
this project will not affect Essential Fish Habitat (EFH) is required. 

➤ 	 A Record of Decision (ROD) issued by FHWA is required before this project can 
proceed to final design. The ROD is issued no sooner than 30 days after issuance 
of the Final EIS. 
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